Evidence for an extensive collagen type III/VI proximal domain in the rat femur. I. Diminution with ovariectomy.
Collagenous proteins other than Type I have received little attention in hypogonadal bone loss. Using femora from 25 young (2.5 months) and older (11 months) control and ovariectomized adult rats killed 1-4 months postoperation, cancellous atrophy was histologically confirmed, and the immunolocalization of collagen Type III was examined. This occurred as numerous immunofluorescent Sharpey-like fibers, 5-25 microm thick, regularly associated with collagen Type VI, which ramified the femoral cortex. Sequential transverse cryosections enabled the mapping of the fibers in three-dimensions, demonstrating that they constituted an extensive subperiosteal domain which may be a lasting legacy of early skeletal development. Fiber density was greatest in the trochanters and femoral neck. The domain tapered distally and was apparently anchored into the mid-shaft by intracortical cartilaginous islands, staining for collagen Type VI (as well as Type II and fibronectin). Ovariectomy caused disconnection of the fibers and reduced the proximal domain of both young and older animals, previously positive areas of the cortex becoming negative. It is concluded that collagen Type III/VI occupies a substantial, discrete domain in the rat proximal femur as a complex extension of the periosteum. Diminution of this cortical domain with trabecular atrophy suggests that it has a proactive or reactive role in determining bone mass and strength by facilitating musculoskeletal exchange in a form that is disengaged by ovariectomy.